[Strategy for development of imaging biomarkers].
Imaging biomarkers are getting to be more and more important to measure physiological and biological functions, to evaluate higher brain function, to study the pathophysiology of various disorders and to develop effective therapeutic drugs. Positron emission tomography (PET) and single-photon emission computed tomography are representative molecular imaging methods. Development of radiopharmaceuticals is a key for successful in vivo imaging. So far many radioligands have been developed for PET and applied to clinical studies. Development of radioligands has the following process: 1) selection of biomarkers, 2) selection of leading compounds, radionuclide, labeled position, and synthesis methods, 3) in vitro and in vivo evaluation including probability for imaging, selectivity, specificity, and species differences, and 4) evaluation of safety such as acute toxicity, mutagenicity and radiation dosimetry. Clinically, first PET studies were performed in normal subjects, and then recently, radiation dosimetry has been measured directly by dynamic whole body scans. Second PET studies are applied to patients with various disorders. In this manuscript, the author introduces experiences and concepts for development of radioligands for studying the central nervous system.